Abstract: This paper examines the link between the green economy and multifunctional agriculture. In particular, the paper uses the case of the Community Markets for Conservation (COMACO) initiative, an agro-based enterprise promoting a multifunctional agriculture model in Eastern Zambia, to examine how the potential of smallholder farmers can be harnessed to support a transition towards the green economy. The empirical data on which the paper is based were collected through questionnaire surveys and in-depth interviews conducted with farmers and other actors in the agricultural sector. The results of the study show that a number of elements underpinning the COMACO model including sustainable land management practices, conservation outreach, community markets, value addition, and conservation dividends have great potential to deliver benefits related to the green economy. However, to truly foster a transition towards a green economy, a number of constraints need to be overcome. These include lack of a supportive policy and institutional framework, technological backwardness, and lack of consumer awareness of environmental information instruments such as eco-labelling.
Introduction
Growing dissatisfaction with the conventional development model driven by massive exploitation of natural capital, a huge appetite for fossil fuel and misallocation of capital is driving the search for alternative development and growth models. More recently, the notion of a green economy has gained ascendancy as the preferred alternative growth model. With the promise of delivering a low carbon, resource efficient, and socially inclusive development, the green economy has been endorsed by governments, inter-governmental organizations, businesses, and scholars alike. One of the major proponents of the green economy, the United Nations Environmental Programme (UNEP), argues that the 'green economy' should be viewed as one whose growth (in income and employment) is driven by investments (public or private) that reduce emissions and pollution, enhances energy and resource efficiency, and prevents loss of biodiversity and ecosystem services [1] . In other words, in a green economy, the generation of wealth should not result in the production of environmental risks or increase in social disparities. Indeed, the multiple crises facing the world today, such as the threats posed by climate change, loss of biodiversity, and increases in inequalities within and between regions, require that the world makes a radical departure from the status quo towards a green economy.
Drawing from the various definitions in literature (e.g., [2] [3] [4] [5] ), a green economy is seen in this paper as being characterised by at least six key elements: (a) low carbon economic activity; (b) resource efficiency; (c) social inclusion; (d) green jobs and businesses; (e) pollution and waste reduction; and (f) protection of biodiversity and ecosystem services. Green jobs, here, are viewed as jobs in business that produce goods or provide services beneficial to the environment and conserve natural resources (and includes workers with green skills) [3, 6] . As Yi [4] notes, green jobs are multipurpose, providing tax and revenue in addition to employment.
Inevitably, with its focus on change, the green economy has important implications for various sectors that underpin the global economic system. Among these sectors is agriculture. As a source of livelihood for millions of people across the developing world, agriculture is key to sustainability and green economy aspirations. For decades, a model of agriculture based on intensive production systems to support high yielding crops has been promoted in a bid to feed the world's growing population. Over the years, a lot of studies have already drawn our attention to the ecological implications of extensive use of agro-chemicals and tillage practices in such agricultural systems [7] [8] [9] . Use of agro-chemicals and tillage practices have resulted in negative impacts on natural ecosystems and biodiversity and increased greenhouse gas emissions [10] [11] [12] . As Pearce et al. [13] note, unchecked abuse of resources (such as fertilizers) in an agricultural system do not only affect the sustainability of agroecosystems but also increase its vulnerability to external shocks and stresses such as market conditions, prolonged dry seasons, and changes in land tenure and others.
While, as already noted, on one hand, agriculture has been associated with an array of environmental externalities, on the other; there is a growing argument that agriculture provides one of the greatest opportunities for change towards a green economy. According to Musvoto et al. [2] agricultural activities potentially offer solutions to a myriad of social, economic, and environmental challenges. However, for agriculture to drive the green economy, it is acknowledged that changes are required within the sector [2] . As Leakey [14] equally argues, agriculture needs to be rethought, to move it from being an environmental culprit to an environmental, social, and economic savior. Here, multifunctional agriculture emerges as one such strategy that is reconfiguring agriculture towards some of the elements associated with a green economy. Traditionally, agricultural spaces have been viewed as primarily production spaces rather than multifunctional spaces [15] . In this regard, agro-based businesses have often ignored other functions that can be provided by agricultural landscapes. The concept of multifunctional agriculture, in this regard, highlights the fact that agriculture can play a significant role in delivering a range of socio-economic and environmental dividends beyond its productive functions [15] . In other words, this is a type of agriculture that embraces various other functions besides food production [8, 11, 16, 17] . As a concept, the term multifunctional agriculture was first used at the Earth Summit in Rio de Janeiro (1992) [18] and further developed by the IAASTD [19] who have been highly instrumental in promoting its principles and practices.
Today, it is evident that there is a growing trend across the world towards multifunctional agricultural systems such as eco-agriculture and conservation agriculture that not only focus on food production but also ecosystem services and biodiversity conservation [7, 20, 21] . To its proponents, multifunctional agriculture is key to halting deforestation, biodiversity loss, land degradation, loss of ecosystem services in rural environments, and addressing inequalities in society [7, 8, 17, 20] . However, it is important to note here that analyses of multifunctional agriculture have mostly focused on examining the role of agriculture in delivering ecosystem services and addressing environmental externalities in agricultural systems.
While provision of ecosystem services and addressing environmental externalities is a critical element in multifunctional agriculture, the notion of a green economy suggests that much more is required of agriculture. Beyond, addressing environmental externalities, the economic and social dimensions of the green economy requires that agriculture also addresses the inequalities that characterize the sector such as unequal access to farming inputs and markets. A few initiatives in Africa are already showing the importance of going beyond the focus on environmental externalities in delivering multifunctional agriculture. One such notable multifunctional agricultural initiative has been the agroforestry based three-step model implemented in Cameroon [22] [23] [24] [25] . According to the proponents [22] [23] [24] [25] , the three step model involves rehabilitation of degraded lands through planting leguminous trees and shrubs as the first step. The second step involves the domestication of indigenous trees to produce salable products and in the third step; products are processed to add value and then marketed. Studies on these initiatives are already generating important lessons about the value of multifunctional agriculture and demonstrating the need to study such initiatives more keenly, especially in the context of the green economy. Moreover, with the concept of the green economy being new, the reality on the ground is that currently, there is insufficient information to aid green economy strategies or policy development [2] especially in African countries such as Zambia. In this regard, there are still some gaps in our understanding of the type of strategies and conditions that offer the most effective approach for supporting agriculture systems that are resilient, provide sustainable livelihoods, and at the same time foster inclusive and sustained economic growth and environmental sustainability.
Given these circumstances, in this paper, we draw on both empirical and theoretical data to analyze a model on the ground that similarly holds promise for fostering a green economy through multifunctional agriculture. In particular, we examine a multifunctional agricultural model being promoted in the Eastern Zambia by an organization called Community Markets for Conservation (COMACO). COMACO runs an agro-based enterprise that seeks to green the agricultural sector through promotion of sustainable land management practices, community markets, and premium pricing. The goal of the COMACO model is to simultaneously improve farmers' production and protect the environment. While being similar than the three-step model, the COMACO is conservation farming based and includes elements of eco-labeling and conservation dividends. By examining this model, we seek to answer one important question: how can multifunctional agriculture in Zambia be used to harness the potential of smallholder farmers to support a transition towards a green economy?
In the COMACO model, the multifunctional agriculture approach adopted is that of conservation farming (often used synonymously with the term conservation agriculture). Conservation farming (CF) is a farming approach that emphasizes zero or minimum tillage, use of permanent planting basins, retention of crop residues on the farm, reduction in inorganic fertilizer use and promotion of animal manure use. Further, conservation farming also encourages integration of nitro-fixing shrubs and other woody plants in crop lands, crop rotation, and mixed cropping. For an extended discussion of the major characteristics of conservation farming, see [11, 26] .
Materials and Methods
Our study is premised on the idea that to support a green economy, multifunctional agriculture must not only be underpinned by the motivation to produce food and fibers, but must also be guided by social, economic, and environmental goals. In this regard, our analysis follows a four step approach. In the first step we examine the conventional agricultural model in the study area that provides, to some extent, a basis for comparison with the COMACO model. In the next step, we then examine the COMACO model in terms of how its multifunctional agricultural strategy is translated into practice. This then, allows us, in the third stage, to tease out the most innovative features of the COMACO model that hold promise for a green economy. We thus, with the fourth step, generate lessons from the model on how smallholder farmer's potential can be harnessed to foster a transition towards the green economy.
Empirical studies on which this data is based were carried out in eastern Zambia, in Chikwa and Kambombo Chiefdoms of the Chama District. The study area is part of the Luangwa Valley Ecosystem where COMACO has been operating. COMACO has been promoting conservation farming as a sustainable farming practice. The farmers are recruited on a voluntary basis and have to pledge to undertake conservation measures on their farm plots as the only condition for joining the COMACO initiative. It is important to note, here, that although there are other organizations promoting conservation farming, the COMACO model was selected for this study because of its unique approach to multifunctional agriculture. Perhaps, the most distinctive features of the model, especially in the context of a green economy, is the linking of conservation farmers to community markets, its focus on value addition, and the use of premium prices to compensate farmers who undertake environmental measures on their farms and avoid deforestation and encroachment into wildlife areas. The products from CF are sold under a label called 'It's Wild'. These features represent an important departure from initiatives solely focused on sustainable land management practices.
The Work of COMACO is concentrated along the Luangwa Valley Ecosystem, home to the South Luangwa and North Luangwa National Parks, two of Zambia's top wildlife parks. The valley is rich in both aquatic and terrestrial biodiversity. In addition to its rich flora, the ecosystem is home to a variety of large fauna such as lions, wild dogs, elephants, water bucks, and Thornicroft's Giraffes which are endemic to the area. The areas where COMACO is operating are presented in Figure 1 . The Work of COMACO is concentrated along the Luangwa Valley Ecosystem, home to the South Luangwa and North Luangwa National Parks, two of Zambia's top wildlife parks. The valley is rich in both aquatic and terrestrial biodiversity. In addition to its rich flora, the ecosystem is home to a variety of large fauna such as lions, wild dogs, elephants, water bucks, and Thornicroft's Giraffes which are endemic to the area. The areas where COMACO is operating are presented in Figure 1 . Although the Luangwa Valley area is an ecosystem of outstanding biodiversity, it is also home to among the poorest people in the country. According to Seshaman [27] , Chama, the study district, was in 2000 among the poorest 16 (16) in Zambia with incidences of poverty averaging 74.5%. At that time, the county had 72 districts. Mainly, the people in the area depend on rain-fed agriculture for their livelihood. Figure 2 presents Chama as the study area. Although the Luangwa Valley area is an ecosystem of outstanding biodiversity, it is also home to among the poorest people in the country. According to Seshaman [27] , Chama, the study district, was in 2000 among the poorest 16 (16) in Zambia with incidences of poverty averaging 74.5%. At that time, the county had 72 districts. Mainly, the people in the area depend on rain-fed agriculture for their livelihood. Figure 2 presents Chama as the study area. In Chama, data for local level studies was collected using a questionnaire survey. In total, 206 questionnaires were administered to households in the study area. Half (50%) of these households are farmers participating in the COMACO model. Theses households were selected from COMACO records kept at COMACO depots and identified in the community with the help of COMACO lead farmers. From the records, there are nearly 20,000 farmers that are participating in the COMACO program in the study area. However, for this study, participants were randomly selected from a population of 8000 farming households that were within an estimated 20 Km radius of COMACO depots in the area. This study was delimited to this area because of accessibility constraints beyond the 20 Km radius. For each, of the respondents involved in the COMACO program, the nearest non-COMACO neighbor was also targeted for the survey. This was done to allow for comparison of findings between households participating in the COMACO model and those not participating.
The questionnaire was used to collect data on farm size, type of crops cultivated, on-farm practices, and benefits or demerits of conservation farming as viewed by community members. This data also allowed the study to test (using Chi-square test with Yates correction) whether there were any significant statistical differences in farming practices between COMACO farmers and non-COMACO farmers. Besides, the questionnaire survey, 20 in-depth interviews were also conducted with key informants associated with the COMACO model and agriculture in general. Interviews In Chama, data for local level studies was collected using a questionnaire survey. In total, 206 questionnaires were administered to households in the study area. Half (50%) of these households are farmers participating in the COMACO model. Theses households were selected from COMACO records kept at COMACO depots and identified in the community with the help of COMACO lead farmers. From the records, there are nearly 20,000 farmers that are participating in the COMACO program in the study area. However, for this study, participants were randomly selected from a population of 8000 farming households that were within an estimated 20 Km radius of COMACO depots in the area. This study was delimited to this area because of accessibility constraints beyond the 20 Km radius. For each, of the respondents involved in the COMACO program, the nearest non-COMACO neighbor was also targeted for the survey. This was done to allow for comparison of findings between households participating in the COMACO model and those not participating.
The questionnaire was used to collect data on farm size, type of crops cultivated, on-farm practices, and benefits or demerits of conservation farming as viewed by community members. This data also allowed the study to test (using Chi-square test with Yates correction) whether there were any significant statistical differences in farming practices between COMACO farmers and non-COMACO farmers. Besides, the questionnaire survey, 20 in-depth interviews were also conducted with key informants associated with the COMACO model and agriculture in general. Interviews were conducted with agricultural officers, wildlife officers, COMACO representatives, lead farmers, and other local community members.
The questionnaire survey and interviews conducted in Chama were complimented by a consumer survey. As the processed products emanating from the programs are sold in the major supermarkets across the country, a consumer survey was conducted with shoppers outside the premises of three major supermarkets. These are Shoprite, PickNPay, and Spar. These supermarkets were selected on the basis that they are the three main supermarkets which also stock COMACO products. In total, 40 consumers participated in the survey. The shoppers who participated in the study constituted those who were willing to respond to questions or fill in the survey form. In the consumer survey, respondents were asked questions relating to their awareness of COMACO products, eco-labelling, and willingness to pay premium prices for environmentally friendly products.
Results and Discussion

Agricultural Livelihoods in Chama District
Chama District, where this study was carried out, is largely rural with a very small urban center. The majority of the population is highly reliant on crop-based agriculture. In Kambombo and Chikwa Chiefdoms, for example, crop farming represented the most important economic activity with 98% of the research participants identifying it as their main source of livelihood. Other important sources of livelihoods include livestock rearing (mainly small ruminants and poultry) and small scale trading. Crop farming is mainly dominated by maize which is grown both for subsistence and for sale. Nearly all farmers that participated in the survey indicated that they grew maize in addition to other crops such as cotton, rice, ground-nuts, millet, and sorghum. From these results, it is evident that agriculture occupies a very important place in the economy of the district, with maize being the top crop. This mostly stems from the fact that maize is the staple crop in the area.
The agricultural sector is mainly dominated by smallholder farmers. Among the study respondents, the study found that the mean size of land cultivated by farmers is two hectares. Only a few farmers (less than 6%) cultivate land sizes in excess of four hectares. Clearly, the agricultural sector in the area is characterized by an absence of large-scale commercial farmers. In Zambia, this is not unique to Chama. Large-scale farming mostly occurs along the line of rail regions that have easy access to transportation lines, the market, and other services. Chama on the other, like many other rural districts is not connected by rail, has a poor road connection and is far from major market centers. Indeed, among some of the factors that farmers who participated in this study identified as major agricultural hurdles include difficulties of accessing markets of agricultural produce.
Features of Conventional Farming in Chama
Like other areas of Zambia, conventional farming involving conventional tillage and application of external or inorganic inputs dominates the crop-based agricultural sector in the study area. In this approach, land preparation involves clearing the farm plot of wild vegetation, crop residues (often burnt), and creation of seedbeds. The crops grown, mainly maize, are sustained by application of inorganic fertilizers. In the study, 60% of the farmers who practice conventional farming and participated in this study, indicated that they used fertilizer (mainly nitrogen and phosphorous fertilizer) to support growth of crops. Considering the difficulties that smallholder farmer's face in accessing inorganic fertilizers, this represents a slightly higher level of fertilizer use when compared to the national level. At the national level, statistics show that 55% of smallholder farmers use inorganic fertilizer [28] . Unfortunately, this use of fertilizer does not often translate into higher crop yields among smallholder farmers because of delays in fertilizer application (sometimes due to late access to it), misapplication, and insufficient use [28] .
Besides use of inorganic fertilizer, the farming approach is characterized by agricultural extensification in which farmers periodically expand their agricultural activities into virgin lands mostly to replace fertilizer starved lands. As will be seen in the subsequent sections, over 70% of the farmers who participated in the study indicated that they extended their farm plots in the past five years, mostly into virgin territory. For conservationists that were interviewed in this study, this level of agricultural extension is of particular concern as virgin lands often include protected forest areas or wildlife areas.
This trend where farmers have been extending their fields into virgin territory is not new and should be viewed in its historical context. Prior to the 1990s, agriculture in the country was largely sustained by fertilizer subsidies through the socialist policies of the then government. In the 1990s, the socialist policies in Zambia gave way to a free market economy. This saw the withdrawal of many agriculture related subsidies. It is argued that the withdrawal of state intervention in agriculture significantly affected crop and livestock production and created food deficits in rural areas. In turn, this increased the pressure on natural resources and biodiversity as households turned to non-farm products for survival, while others begun to expand into virgin land into protected areas in a bid to acquire fertile virgin lands to replace fertilizer starved soils [29] [30] [31] . In addition, the loss of Jobs through privatization and public sector reforms triggered an urban-to rural migration which added further pressure on forested and wildlife lands as some of these migrants began to settle on protected lands. Indeed, some studies report an increase in encroachment of protected areas during this period as shrinking urban employment opportunities forced many to take on farming [30] [31] [32] [33] . According to Mbindo [31] , forest cover in Zambia, which was at 39,755,000 hectares in 1999, had reduced to 31,346,000 hectares by 2000 while in national parks, poaching was rife as people sought to complement their agricultural livelihood.
It is this type of farming that has mainly been linked to an array of environmental impacts which includes biodiversity loss, poor soil organic matter, disturbance of soil structure through tillage, pollution of aquatic systems from runoff of nitrates, and land-use based GHG emissions. The features of this agriculture are shown in Figure 3 . farmers who participated in the study indicated that they extended their farm plots in the past five years, mostly into virgin territory. For conservationists that were interviewed in this study, this level of agricultural extension is of particular concern as virgin lands often include protected forest areas or wildlife areas. This trend where farmers have been extending their fields into virgin territory is not new and should be viewed in its historical context. Prior to the 1990s, agriculture in the country was largely sustained by fertilizer subsidies through the socialist policies of the then government. In the 1990s, the socialist policies in Zambia gave way to a free market economy. This saw the withdrawal of many agriculture related subsidies. It is argued that the withdrawal of state intervention in agriculture significantly affected crop and livestock production and created food deficits in rural areas. In turn, this increased the pressure on natural resources and biodiversity as households turned to non-farm products for survival, while others begun to expand into virgin land into protected areas in a bid to acquire fertile virgin lands to replace fertilizer starved soils [29] [30] [31] . In addition, the loss of Jobs through privatization and public sector reforms triggered an urban-to rural migration which added further pressure on forested and wildlife lands as some of these migrants began to settle on protected lands. Indeed, some studies report an increase in encroachment of protected areas during this period as shrinking urban employment opportunities forced many to take on farming [30] [31] [32] [33] . According to Mbindo [31] , forest cover in Zambia, which was at 39,755,000 hectares in 1999, had reduced to 31,346,000 hectares by 2000 while in national parks, poaching was rife as people sought to complement their agricultural livelihood.
It is this type of farming that has mainly been linked to an array of environmental impacts which includes biodiversity loss, poor soil organic matter, disturbance of soil structure through tillage, pollution of aquatic systems from runoff of nitrates, and land-use based GHG emissions. The features of this agriculture are shown in Figure 3 . From the results of the study and the discussion above, it is evident that this type of agriculture is primarily aimed at production of food and fibers which does not include environmental goals. In this model, there is little space for green economy aspirations such as green products, jobs, or businesses. From a sustainability point of view, this is an example of agriculture that can be considered as unsustainable in the long run. To change this picture and move towards a green economy trajectory requires decoupling crop production from environmental damage and excessive resource use. This, it appears, is what the COMACO model seeks to achieve. From the results of the study and the discussion above, it is evident that this type of agriculture is primarily aimed at production of food and fibers which does not include environmental goals. In this model, there is little space for green economy aspirations such as green products, jobs, or businesses. From a sustainability point of view, this is an example of agriculture that can be considered as unsustainable in the long run. To change this picture and move towards a green economy trajectory requires decoupling crop production from environmental damage and excessive resource use. This, it appears, is what the COMACO model seeks to achieve.
COMACO's Multifunctional Agricultural Model
As already noted in the preceding section of this work, at the heart of the COMACO model is the use of conservation farming as a sustainable land management strategy. Farmers who embrace conservation farming are expected to adopt a range of sustainable farming practices that include minimum tillage, crop residue retention, and use of permanent planting basins. Ideally, if farmers religiously followed these practices, it is expected that this would lead to high yields, less or no use of external inputs, increased on-farm water conservation, improved soil nutrients, less erosion and have positive effects on on-farm carbon sequestration and storage. From the results of the study, the level of adoption of sustainable farming practices is much higher among COMACO farmers than non-COMACO farmers. For example, all COMACO (100%) respondents were found to practice minimum tillage while only 2.9% of non-COMACO farmers had adopted the practice. Further, COMACO farmers showed higher levels of adoption of other practices such as retention of crop residues on farm plot after harvest, use of animal manure, crop rotation, and intercropping. For these, the Chi-square test results showed that the differences between COMACO farmers and non-COMACO farmers were significant. Table 1 indicates the level of adoption of sustainable farming practices between COMACO farmers and non-COMACO farmers. Chi-square test, 1 df: *** Significant at p < 0.0001, ** Significant at p < 0.005, * Significant at p < 0.01.
While the level of adoption of sustainable farming practices is much higher among COMACO farmers, it is important to note that not all practices promoted by COMACO were adopted by COMACO farmers. As can be seen from Table 1 , apart from minimum tillage, there is no single practice that was adopted by 100% of COMACO farmers who are practicing conservation farming. Further, it is evident that there are some practices that are less adopted than others. For example, while less than 50% of the respondents' practice intercropping, mulching, and integrate nitro-fixing shrubs in their crop fields, some elements such as crop rotation, mixed cropping, and crop-residue retention are practiced by the majority of the conservation farmers. Moreover, the study found that some practices such as mixed farming were already widespread in the study area before the introduction of conservation farming. In this regard, the study found no significant differences (X 2 = 3.372, n = 206, p = 0.663) in levels of adoption of mixed cropping between COMACO and non-COMACO farmers. It appears, here, that COMACO is building on some of the existing indigenous farming practices in the area.
Of critical importance here is the fact that among COMACO farmers, fertilizer use is significantly lower than non-COMACO farmers who are involved in conventional farming. This difference was also found to be significant (X 2 = 10.28, n = 206, p = 0.003). Only 36.9% of the conservation farmers indicated that they used fertilizer on their farm plot (cf 60.2% for conventional farming). This reflects a considerable reduction in use of inorganic fertilizers among conservation farmers.
Perhaps, another major observation in this study is that, apart from selective adoption of some of the conservation farming practices, very few farmers place their entire cultivated land under conservation farming. Figure 4 shows the proportion of land that farmers reserve for conservation farming.
conservation farming. Figure 4 shows the proportion of land that farmers reserve for conservation farming. As can be seen from Figure 4 , only a small proportion of farmers who participated in the study (16%) have placed their entire cultivated land under conservation farming (CF). For the majority farmers only part of their cultivated land is under CF. This, in reality, means that nearly 85% of COMACO farmers also practice conventional farming. While farmers do point to important benefits associated with CF, including improved crop yields, it is clear that there are important bottlenecks to complete adoption of CF. Among the bottlenecks to full adoption identified by the farmers include too much labor involved in the creation of planting basins, weeds, and lack of advanced technology such as rippers to ease the pressure on family labor. During interviews with some of the key informants, it was found that these factors are among the most important constraints to adoption of conservation farming. Indeed, some of the respondents that still practice conventional farming noted that they were not involved in conservation because it was too labor intensive.
Still, despite the selective adoption of conservation farming practices, the results also show that farmers are highly appreciative of some of the elements of conservation farming. Some of the benefits that farmers identified are presented in Figure 5 .
As can been seen, over half (67%) of the respondents that participated in the household survey single out 'good yields' as one of the most important benefits they have gained from conservation farming practices. Indeed, in a more extended study than this one, Nshimbi and Vinya [34] claim that they found that more than 80% of COMACO farmers directly attributed increased crop production on their farm plots to conservation farming promoted by COMACO. Besides good yields, Figure 5 also shows that another most important benefit that farmers identified was that their farming systems were becoming more resilient to water stresses most often associated with climatic changes. This is largely the result of use of permanent planting basins which allow for on-farm water conservation and therefore buffer against water stresses induced by prolonged dry spells. In this regard, conservation farming emerges as a climate adaptation technology. As can be seen from Figure 4 , only a small proportion of farmers who participated in the study (16%) have placed their entire cultivated land under conservation farming (CF). For the majority farmers only part of their cultivated land is under CF. This, in reality, means that nearly 85% of COMACO farmers also practice conventional farming. While farmers do point to important benefits associated with CF, including improved crop yields, it is clear that there are important bottlenecks to complete adoption of CF. Among the bottlenecks to full adoption identified by the farmers include too much labor involved in the creation of planting basins, weeds, and lack of advanced technology such as rippers to ease the pressure on family labor. During interviews with some of the key informants, it was found that these factors are among the most important constraints to adoption of conservation farming. Indeed, some of the respondents that still practice conventional farming noted that they were not involved in conservation because it was too labor intensive.
As can been seen, over half (67%) of the respondents that participated in the household survey single out 'good yields' as one of the most important benefits they have gained from conservation farming practices. Indeed, in a more extended study than this one, Nshimbi and Vinya [34] claim that they found that more than 80% of COMACO farmers directly attributed increased crop production on their farm plots to conservation farming promoted by COMACO. Besides good yields, Figure 5 also shows that another most important benefit that farmers identified was that their farming systems were becoming more resilient to water stresses most often associated with climatic changes. This is largely the result of use of permanent planting basins which allow for on-farm water conservation and therefore buffer against water stresses induced by prolonged dry spells. In this regard, conservation farming emerges as a climate adaptation technology. 
Conservation Farming Practice and the Environment
As earlier noted, CF as promoted by COMACO seeks to not only improve agricultural productivity but also deliver environmental dividends beyond the farm-site, including halting of deforestation. While representatives of COMACO who participated in the study claim that so far, COMACO has been successful in doing so, evidence on the ground is rather mixed. Certainly as seen in Table 1 , there are a number of elements where COMACO's claims can be substantiated. At a microlevel (i.e., farm site level), COMACO has been successful in fostering a reduction in fertilizer use and increase in uptake of a number of sustainable farming practices such as crop rotation, intercropping, and on-farm crop residue retention. All these have potentially beneficial effects on the environment.
There is also a huge claim that because of COMACO efforts, wildlife in the Luangwa Valley Area has increased considerably. However, in this study, we were unable to empirically verify this claim because of two things. First, because we lack objectively collected baseline data and secondly, we were unable to do so without isolating the initiatives of other actors involved in wildlife protection in the area. In this regard, a better picture of how the model has performed in halting wildlife depletion is best provided by Lewis [35] who makes explicit links between the COMACO initiative and wildlife conservation. Further, other studies elsewhere also note that such type of sustainable agricultural approaches can be achieved in harmony with wildlife. On the other hand, our study found that the COMACO approach has been, to some extent, unable to halt agricultural extensification. Our micro-level data show that farmers, including those under CF, continue to expand their farm plots into virgin lands (Table 2) . Indeed, the study did not find any significant differences between COMACO and Non-COMACO farmers (X 2 = 1.58, p = 0.207) in terms of expansion of farm plots. In both groups, more than half of the respondents (68% of COMACO farmers and 80% of non-COMACO farmers) have expanded their fields over the past five years (Table 2) . Of all who extended their farm plots, more than 70% did so by opening new plots on 'virgin' (or new) land ( Figure 6 ). 
As earlier noted, CF as promoted by COMACO seeks to not only improve agricultural productivity but also deliver environmental dividends beyond the farm-site, including halting of deforestation. While representatives of COMACO who participated in the study claim that so far, COMACO has been successful in doing so, evidence on the ground is rather mixed. Certainly as seen in Table 1 , there are a number of elements where COMACO's claims can be substantiated. At a micro-level (i.e., farm site level), COMACO has been successful in fostering a reduction in fertilizer use and increase in uptake of a number of sustainable farming practices such as crop rotation, intercropping, and on-farm crop residue retention. All these have potentially beneficial effects on the environment.
There is also a huge claim that because of COMACO efforts, wildlife in the Luangwa Valley Area has increased considerably. However, in this study, we were unable to empirically verify this claim because of two things. First, because we lack objectively collected baseline data and secondly, we were unable to do so without isolating the initiatives of other actors involved in wildlife protection in the area. In this regard, a better picture of how the model has performed in halting wildlife depletion is best provided by Lewis [35] who makes explicit links between the COMACO initiative and wildlife conservation. Further, other studies elsewhere also note that such type of sustainable agricultural approaches can be achieved in harmony with wildlife. On the other hand, our study found that the COMACO approach has been, to some extent, unable to halt agricultural extensification. Our micro-level data show that farmers, including those under CF, continue to expand their farm plots into virgin lands (Table 2) . Indeed, the study did not find any significant differences between COMACO and Non-COMACO farmers (X 2 = 1.58, p = 0.207) in terms of expansion of farm plots. In both groups, more than half of the respondents (68% of COMACO farmers and 80% of non-COMACO farmers) have expanded their fields over the past five years (Table 2) . Of all who extended their farm plots, more than 70% did so by opening new plots on 'virgin' (or new) land ( Figure 6 ). Partly, the inability of the COMACO model to halt expansion of farm plots to virgin land arises from the fact that CF is only partially adopted by farmers in the area.
Innovative Features of the COMACO Model
Notwithstanding the limitations and constraints to conservation farming emerging from the results of the study, the COMACO model still represents an important attempt at greening the agricultural sector through sustainable land management practices. Here, conservation agriculture is used as a multifunctional agricultural strategy. As earlier noted, while COMACO is not the only actor promoting conservation agriculture in Zambia; the COMACO approach is quite unique from other similar attempts. This is because in promoting conservation agriculture, most actors are mainly concerned with increasing crop yields, efficiency in agro-resource use and buffering crop based agriculture against climate related risks. In this regard, conservation agriculture still remains singlesector centered (i.e., focusing on the agricultural sector alone). Further, the promotion of CF mostly focuses on the production side and is delinked from other components of the agricultural value chain such as value addition and marketing.
As a departure from other approaches to conservation farming, the COMACO model assumes a truly multifunctional character with potential to deliver social, economic, and ecological benefits. In the model, conservation farming is conceptualized as an approach for not only improving agricultural productivity and resource use efficiency, but also for fostering biodiversity conservation and halting the expansion of agriculture into forests and wildlife habitats. In this regard, in the model, on-farm practices are accompanied by conservation outreach programs. In this way, the COMACO approach deliberately attempts to bridge the gap between agriculture and conservation. This is important, as traditionally, agriculture and biodiversity conservation have been viewed as two separate domains of policy and practice [9, 20] . Thus, we envision here, that if a rural green economy is ever to be a reality, agricultural production, and biodiversity conservation need not be considered as incompatible goals. Many studies dealing with agri-environmental management now prove that agriculture spaces can be important arenas of biodiversity conservation and ecosystem services management [14, 16] . These studies render support for shift in conservation, to go beyond protected areas to encompass various types of socio-ecological systems, including agricultural environments, where lands can be used for multiple purposes (see also [20, 36] . It is here, where agricultural businesses can make the greatest impacts by integrating biodiversity and ecosystem services protection in their activities. Figure 7 shows the multi-functionality of conservation farming as promoted by the COMACO model. Partly, the inability of the COMACO model to halt expansion of farm plots to virgin land arises from the fact that CF is only partially adopted by farmers in the area.
Notwithstanding the limitations and constraints to conservation farming emerging from the results of the study, the COMACO model still represents an important attempt at greening the agricultural sector through sustainable land management practices. Here, conservation agriculture is used as a multifunctional agricultural strategy. As earlier noted, while COMACO is not the only actor promoting conservation agriculture in Zambia; the COMACO approach is quite unique from other similar attempts. This is because in promoting conservation agriculture, most actors are mainly concerned with increasing crop yields, efficiency in agro-resource use and buffering crop based agriculture against climate related risks. In this regard, conservation agriculture still remains single-sector centered (i.e., focusing on the agricultural sector alone). Further, the promotion of CF mostly focuses on the production side and is delinked from other components of the agricultural value chain such as value addition and marketing.
As a departure from other approaches to conservation farming, the COMACO model assumes a truly multifunctional character with potential to deliver social, economic, and ecological benefits. In the model, conservation farming is conceptualized as an approach for not only improving agricultural productivity and resource use efficiency, but also for fostering biodiversity conservation and halting the expansion of agriculture into forests and wildlife habitats. In this regard, in the model, on-farm practices are accompanied by conservation outreach programs. In this way, the COMACO approach deliberately attempts to bridge the gap between agriculture and conservation. This is important, as traditionally, agriculture and biodiversity conservation have been viewed as two separate domains of policy and practice [9, 20] . Thus, we envision here, that if a rural green economy is ever to be a reality, agricultural production, and biodiversity conservation need not be considered as incompatible goals. Many studies dealing with agri-environmental management now prove that agriculture spaces can be important arenas of biodiversity conservation and ecosystem services management [14, 16] . These studies render support for shift in conservation, to go beyond protected areas to encompass various types of socio-ecological systems, including agricultural environments, where lands can be used for multiple purposes (see also [20, 36] . It is here, where agricultural businesses can make the greatest impacts by integrating biodiversity and ecosystem services protection in their activities. Figure 7 shows the multi-functionality of conservation farming as promoted by the COMACO model. Beyond the farm site, COMACO is involved in provision of markets for farmers' produce. Through what are termed as community markets, COMACO provide ready markets for farmers' produce, cutting distances to markets and allowing for quick payments for their produce. Indeed, in this study, the results show that quick payments for produce, and easy access to and reduced distance to the market are among the elements of the COMACO model most appreciated by farmers. Figure  8 presents some of the benefits of the COMACO model that farmers in the study identified beyond simply sustainable land management practices. Further, there is also an attempt to draw on new environmental voluntary instruments such as premium pricing and eco-labelling in order to incentivize conservation actions by farmers. In this regard, to compensate for undertaking environmental measures on their farm plots, products from conservation farming attract what has been termed as 'conservation dividends'. According to a COMACO officer that participated in this study, a premium price is offered to these farmers which are 20% more than the standard crop prices offered on conventional markets. During interviews, it was noted by some of the respondents in the study that the use of premium prices has made it more profitable for farmers to engage in sustainable agricultural practices than poaching or charcoal production. Beyond the farm site, COMACO is involved in provision of markets for farmers' produce. Through what are termed as community markets, COMACO provide ready markets for farmers' produce, cutting distances to markets and allowing for quick payments for their produce. Indeed, in this study, the results show that quick payments for produce, and easy access to and reduced distance to the market are among the elements of the COMACO model most appreciated by farmers. Figure 8 presents some of the benefits of the COMACO model that farmers in the study identified beyond simply sustainable land management practices. Beyond the farm site, COMACO is involved in provision of markets for farmers' produce. Through what are termed as community markets, COMACO provide ready markets for farmers' produce, cutting distances to markets and allowing for quick payments for their produce. Indeed, in this study, the results show that quick payments for produce, and easy access to and reduced distance to the market are among the elements of the COMACO model most appreciated by farmers. Figure  8 presents some of the benefits of the COMACO model that farmers in the study identified beyond simply sustainable land management practices. Further, there is also an attempt to draw on new environmental voluntary instruments such as premium pricing and eco-labelling in order to incentivize conservation actions by farmers. In this regard, to compensate for undertaking environmental measures on their farm plots, products from conservation farming attract what has been termed as 'conservation dividends'. According to a COMACO officer that participated in this study, a premium price is offered to these farmers which are 20% more than the standard crop prices offered on conventional markets. During interviews, it was noted by some of the respondents in the study that the use of premium prices has made it more profitable for farmers to engage in sustainable agricultural practices than poaching or charcoal production. Further, there is also an attempt to draw on new environmental voluntary instruments such as premium pricing and eco-labelling in order to incentivize conservation actions by farmers. In this regard, to compensate for undertaking environmental measures on their farm plots, products from conservation farming attract what has been termed as 'conservation dividends'. According to a COMACO officer that participated in this study, a premium price is offered to these farmers which are 20% more than the standard crop prices offered on conventional markets. During interviews, it was noted by some of the respondents in the study that the use of premium prices has made it more profitable for farmers to engage in sustainable agricultural practices than poaching or charcoal production.
Within the program, farmers are organized into groups which engage into value addition. The processed products are then packaged and marketed in Zambia's urban markets (as eco-friendly products) under the label 'It's Wild'. 'It's Wild' is a label that draws attention to the fact that the products are organically produced and aimed at supporting conservation efforts. In a way, the brand mirrors an eco-label which conveys environmental information to the consumer. From the results of this study, there is no doubt that COMACO has scored some level of success in marketing the label 'It's Wild'. Today, 'It's Wild' products can be found in major supermarkets in Zambian cities including Lusaka. For example, Shoprite and PickNPay, two of the leading supermarkets all stock these products. Similarly, our consumer survey shows a high level awareness of the existence of these products. In particular, the study shows that consumers are mostly aware of 'It's Wild Chama Rice', peanut butter and honey products. Thirty six (36) , representing 90% of the 40 consumers who participated in the survey had indicated that they had purchased at least one of these products before.
However, an important concern here is that most consumers did not associate the 'It's Wild' products with environmental concerns. In fact, more than half of the respondents noted that they purchased the products because they liked the taste of the products and only 12% indicated that they were motivated by environmental concerns. This situation, however, shows a lack of awareness among consumers of the importance of environmental information on products they purchase. Indeed, when consumers were asked if they had any knowledge of eco-labels, more than 90% of them expressed ignorance of what they were all about. However, when asked if they were willing to pay a little bit more for a product that was produced in an environmentally friendly manner than a similar product that was not, more than 72% responded 'yes'. Thus, it seems here, that some consumers do have environmental concerns in regard to how a product is produced but are largely unaware that labelling conveys such information.
The lack of awareness of environmental information tools such as eco-labelling and premium pricing also stems from the fact that, at the national level, there have been no deliberate policy and institutional efforts to popularize these instruments, be it in agriculture or other sectors. Moreover, the environmental sector is also characterized by an absence of independent certification schemes. These factors, in addition to constraints affecting the adoption of conservation farming such as the pressure on family labor and lack of appropriate ripping technology are among the hurdles that need to be overcome in order to allow multifunctional agriculture support a transition towards a green economy. It must be recognized that an important pursuit such as the green economy cannot be achieved on the basis of mere rhetoric. Going forward, the country will need to develop green economy policy frameworks that take these factors into cognition. As yet, other than policies supportive of sustainable land management strategies, there are none explicitly focusing on the green economy.
Lessons From the COMACO model
From the discussion of the COMACO model in the preceding sections of this paper, it is evident that the COMACO model holds great potential for integrating agri-business with biodiversity and ecosystem services concerns. As a rural-based agricultural enterprise operating in some of the poorest (yet biologically rich areas of Zambia), the model has potential to revolutionize the agriculture industry in the country because of its unique focus on sustainable land practices, value addition, and provision of missing infrastructure such as missing markets and hence lowering farmers transaction costs
There are a number of policy lessons that can be drawn from the COMACO model, and are of critical importance to harnessing the potential of smallholder farmers to support the transition towards a green economy. First, as already noted, among the factors that condition success in African agriculture is the issue of access to and use of fertilizers among smallholder farmers ( [10] ). It is noteworthy, here, that the COMACO model demonstrates the need for minimization of costly inputs in smallholder farming systems in order to reduce farmers' costs, improve resource use, and competitiveness of their produce. Moreover, the model draws our attention to the need to give priority to fostering use of organic fertilizers and other biological means of improving smallholder farming systems. This may have the duo effect of reducing externalities associated with inorganic fertilizer use while also reducing farmer's costs of production. It is important to note here, that besides conservation farming, organic agriculture, which overly emphasizes use of biological means of enhancing soil fertility, is another strategy that can easily play an important role in supporting the greening of agriculture in Zambia.
The potential for organic agriculture in the country is great. Zambia has thousands of farmers already engaged in organic agriculture and was in 2008, ranked as fourth on countries with the highest number of organic farms in Africa [37] . In this paper's view, if supported by a favorable policy environment, both conservation farming and organic agriculture would play an important role in wide-scale development of green businesses and jobs through certification schemes, marketing and sales of products. Already, the COMACO model demonstrates that green businesses and jobs can be created within the rural economy. Value addition, agriculture extension services and development of new markets such as community markets all make it possible for new businesses and jobs to emerge. It is important in this regard, that policy makers give explicit attention to these elements in their quest to promote the greening of the agricultural sector.
Second, the COMACO model also raises the need to buttress smallholder agricultural systems against climate change related stresses and shocks if they are to play a role in the transition towards a green economy. The results demonstrate that undertaking climate change risk reduction strategies need not be very costly as simple measures such as use of permanent planting basins (which promote on-farm water conservation) can equally be effective. It is crucial, however, that in promoting such measures, COMACO, government departments, and organizations promoting sustainable agricultural practices pay particular attention to the demand that such practices place on family labor, a concern raised by most respondents in this study.
The concern with labor brings us to the third point: It is our contention here that a green economy cannot be achieved on the back of technological backwardness of smallholder farmers. As already noted, the results of the study show that while farmers in the COMACO model appreciate a number of elements of multifunctional agriculture, lack of appropriate and less labor intensive technology remains a hindrance to advancing sustainable land use practices among smallholder farmers. Here the COMACO model can take a leaf from the three step model to include a focus on design and fabrication of technology both for tillage, processing, and value addition. In Chama, farmers lack ripping technology and rely on handheld tools to create planting basins and clear weeds on conservation farms. Consequently, farmers only put a fraction of their fields under conservation farming. In fact, this finding is not unique to Chama. In another study on conservation farming practices in Central Zambia, we found that farmers rarely place their entire fields under conservation farming, largely due to family labor constraints and lack of ripping technology [15] . In this regard, it seems that to harness the potential of smallholder farmers towards a green economy, the role of appropriate agricultural technology that meets farmers' expectations is crucial. Thus, green agricultural policies and strategies must also seek to increase farmers' access to appropriate ripping technology.
Far beyond what happens at the level of the farm plot, the COMACO model also demonstrates that to harness the potential of smallholders, access to markets, and premium pricing are of crucial importance to fostering their productivity and incentivizing their participation in multifunctional agriculture. Often, as the case of Chama shows, smallholders located in rural areas have to contend with long distances to markets and unfavorable prices for their produce. Creating appropriate farmer-centered markets such as community markets allows agriculture to deal with these elements and contribute to resolving the perennial problem of unequal access to high paying markets.
Conclusions
With the emergence of the concept of the green economy, the need for agro-initiatives to integrate biodiversity, ecosystem services, and socio-economic goals in agricultural practices has been brought to the fore. However, as business actors, environmentalists, and academics are only getting to grasp the essential elements of a green economy; few practical and successful examples of initiatives that are pursuing these strategies in African countries such as Zambia exist. The COMACO model, in this regard, represents one of the few rural based agri-business models in Zambia that seem to have embraced some of the elements of a green economy. Elsewhere in Africa, similar models that hold great promise include the three step model implemented by the World Agroforestry Centre in Cameroon. Many of the elements in the COMACO model, including a focus on sustainable land management practices, emphasis on conservation, value addition, and local markets for farmer products, represent an important departure from conventional farming that is often solely focused on production of food and fibers. However, COMACO can also benefit from the three step model especially with regard to domestication of indigenous trees and shrubs and skills development in processing and design of value addition equipment and technology.
While it is clear that smallholder agriculture in Zambia is constrained by a variety of factors that include poor productivity, lack of access to inputs, missing markets, and a variety of environmental ills (such as climate change and poor soils), this paper shows that COMACO seem to have turned these constraints into a green agri-business opportunity. By looking at some of the innovative features of the COMACO model, the paper shows that opportunities for harnessing the potential of smallholder farmers towards the green economy not only lie in sustainable land management practices, but also in developing new, accessible markets for farmer products, innovative incentives (such as conservation dividends and premium prices) and value addition. However, lessons from the same model also show that a number of constraints need to be overcome for multifunctional agriculture initiatives to thrive. These include lack of a supportive policy and institutional framework, technological backwardness of the smallholder farmers, and lack of consumer awareness of environmental information instruments.
